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ATTACHMENT B 
Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the application. 

1-4. (canceled) 

5. (currently amended) A 4-stroke reciprocating engine operating between a minimum 
speed of rotation Nmin and a maximum speed Nmax comprising: 
a turbocharging unit wtMe hcomprising : 

• a compressor which supplies an intake manifold of the engine with compressed air via a 
cooler; 

• a turbine which is supplied with a hot exhaust gas by an exhaust manifold of the engine at an 
exhaust temperature , the turbine defining an exhaust outlet section Sd offered to said hot 
exhaust gas ; and 

an EGR bypass provided between the intake manifold and the exhaust manifold which 
EGR bypass is dimensioned to transfer a flow of gas between the intake manifold and the outlet 
manifold without substantial loss of pressure, 

such that h as-a turbine inlet pressure is maintained substantially equal to a 
compressor discharge pressure^ 

such tha tw h e r e in , at constant air temperature and with a fix e d geometrv constant 
value of the exhaust outlet section Sd , the turbocharging unit delivers a substantially constant 
volume of cooled air Vc when the compressor discharge pressure varies, wh e r e in t he constant 
volume of cooled air Vc is- being substantially proportional to an-the exhaust outlet section Sd 
offered to the hot exhaust gas, 

wher e in th e turbin e inlot pressure is maintain e d substantially e qual to th e compr e ssor 
discharg e pr e ssur e by an EGR bypass provid e d b e tw ee n th e intak e manifold and the exhaust 
manifold which EGR bypass is dimension e d to transf e r a flow of th e hot e xhaust gas to th e 
intak e manifold without substantial loss of pr e ssur e , 

wherein the exhaust outlet section Sd is selected such that t h e constant volum e of cooled 
air Vc is less than a volume drawn in by th e e ngin e at th e maximum sp e ed Nmax, 
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such that at a turbocharging adaptation speed Na, the volume drawn in by the engine 
is equal to the constant volume Vc, 

such that below the turbocharging adaptation speed Na, the volume drawn in by the 
engine is less than the constant volume of cooled air Vc, and a flow of the cooled air is deflected 
toward the turbocharging unit through the EGR bypass, and 

such that above the turbocharging adaptation speed N a and including the maximum 
speed Nmax , the volume drawn in by the engine is more than the constant volume of cooled air 
Vc, and a flow of exhaust gas is drawn in by the engine through the EGR bypass, 

wherein the EGR bypass has a gas cooler adjustable to eeol- control the temperature of t he 
transferred flow of the hot exhaust gas down to a temp e ratur e clos e to that of fr e sh air , and 
wherein the adjustment of the temperature is effected by controlling a bypass of the 

cooler. 

6. (currently amended) A method of operating a 4-stroke reciprocating engine wherein the 
engine is operating between a minimum speed of rotation Nmin and a maximum speed Nmax 
and comprises: 

a turbocharging unit comprisingw hieh: 

• a compressor which supplies an intake manifold of the engine with compressed air via a 
cooler; 

• a turbine which is supplied with a hot exhaust gas by an exhaust manifold of the engine at an 
exhaust temperature , the turbine defining an exhaust outlet section Sd offered to said hot 
exhaust gas ; and 

an EGR bypass provided between the intake manifold and the exhaust manifold which 
EGR bypass is dimensioned to transfer a flow of gas between the intake manifold and the outlet 
manifold without substantial loss of pressure, 

such that has-a turbine inlet pressure substantially equal to a compressor discharge 

pressure; 

such that wher e in , at constant air temperature and with a fix e d g e om e try constant 
value of the exhaust outlet section Sd , the turbocharging unit delivers a substantially constant 
volume of cooled air Vc when the compressor discharge pressure varies, wh e r e in the constant 
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volume of cooled air Vc is -being substantially proportional to an-the exhaust outlet section Sd 
offered to the hot exhaust gas, 

wh e r e in th e turbine inl e t pr e ssur e is maintain e d substantially e qual to th e compr e ssor 
discharge pr e ssur e by an EGR. bypass provid e d b e tw ee n th e intake manifold and th e e xhaust 
manifold which EGR bypass is dimension e d to transf e r a flow of the hot exhaust gas to th e 
intak e manifold without substantial loss of pr e ssure, 

wherein the exhaust outlet section Sd is selected such that t he constant volum e of cool e d 
air Vc is l e ss than a volum e drawn in by th e e ngin e at th e maximum sp e ed Nmax, 

such that at a turbocharging adaptation speed Na, the volume drawn in by the engine 
is equal to the constant volume Vc, 

such that below the turbocharging adaptation speed Na, the volume drawn in by the 
engine is less than the constant volume of cooled air Vc, and a flow of the cooled air is deflected 
toward the turbocharging unit through the EGR bypass, and 

such that above the turbocharging adaptation speed N a and including the maximum 
speed Nmax , the volume drawn in by the engine is more than the constant volume of cooled air 
Vc, and a flow of exhaust gas is drawn in by the engine through the EGR bypass, 

wherein the EGR bypass has a gas cooler adjustable to control eeel-the temperature of the 
transferred flow of the hot exhaust gas down to a t e mperature clos e to that of fr e sh air , and 

wherein the method of operating includes controlling the EGR bypass temperature to 
create a desired excess of air for combustion in the engine. 

7. (currently amended) A method of operating a 4-stroke reciprocating engine wherein the 
engine is operating between a minimum speed of rotation Nmin and a maximum speed Nmax 
and comprises: 

a turbocharging unit comprisingw hieb: 

• a compressor which supplies an intake manifold of the engine with compressed air via a 
cooler; 

• a turbine which is supplied with a hot exhaust gas by an exhaust manifold of the engine at an 
exhaust temperature , the turbine defining an exhaust outlet section Sd offered to said hot 
exhaust gas ; and 
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an EGR bypass provided between the intake manifold and the exhaust manifold which 
EGR bypass is dimensioned to transfer a flow of gas between the intake manifold and the outlet 
manifold without substantial loss of pressure, 

such that h as-a turbine inlet pressure is maintained substantially equal to a 
compressor discharge pressure; 

such thatw hefein, at constant air temperature and with a fix e d g e om e try constant 
value of the exhaust outlet section Sd , the turbocharging unit delivers a substantially constant 
volume of cooled air Vc when the compressor discharge pressure varies, wher e in the constant 
volume of cooled air Vc is -being substantially proportional to an-the exhaust outlet section Sd 
offered to the hot exhaust gas, 

wh e rein th e turbin e inlet pr e ssur e is maintained substantially e qual to th e compressor 
discharg e pr e ssur e by an EGR bypass provided b e tween th e intak e manifold and th e e xhaust 
manifold which EGR bypass is dimension e d to transf e r a flow of th e hot e xhaust gas to th e 
intak e manifold without substantial loss of pr e ssur e , 

wherein the exhaust outlet section Sd is selected such that th e constant volum e of cooled 
air Vc is l e ss than a volum e drawn in by th e engine at th e maximum sp ee d Nmax , 

such that at a turbocharging adaptation speed Na, the volume drawn in by the engine 
is equal to the constant volume Vc, 

such that below the turbocharging adaptation speed Na, the volume drawn in by the 
engine is less than the constant volume of cooled air Vc, and a flow of the cooled air is deflected 
toward the turbocharging unit through the EGR bypass, and 

such that above the turbocharging adaptation speed N a and including the maximum 
speed Nmax , the volume drawn in by the engine is more than the constant volume of cooled air 
Vc, and a flow of exhaust gas is drawn in by the engine through the EGR bypass, and 

wherein the EGR bypass has a gas cooler adjustable to control the temperature of e eel-the 
transferred flow of the hot exhaust gas down to a t e mp e rature clos e to that of fresh air ; and 

wherein the method of operating includes controlling the EGR bypass temperature so that 
a mass of the transferred hot exhaust gas remains substantially equal to a mass of the fresh air up 
to the speed at which this temperature returns to the exhaust temperature, the mass of the 
transferred hot exhaust gas becoming greater than the mass of the fresh air above this speed. 
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8. (currently amended) A m e thod of op e rating a 1 -stroke reciprocating engine as claimed in 
Claim 5, wherein the gas cooler is totally bypassed when the engine does not deliver propulsive 
power. 

9. (currently amended) A method of op e rating a 4 -stroke reciprocating engine as claimed in 
Claim &5, wherein for cold starting and operating at idling speed, an adjustment of turbin e valv e s 
the exhaust outlet section Sd and/or a timing of engine valves is adjusted so that the excess of 
combustion air is minimal for a desired level of depollution. 

10. (canceled) 

1 1 . (currently amended) A 4-stroke reciprocating engine as claimed in Claim 25, 
wherein the adaptation speed Na is substantially equal to Nmin/2 so that the volume of 

the transferred flow of the hot exhaust gas is at least equal to that of the fresh air, and 

wherein the minimum temperature of the transferred flow of the hot exhaust gas is close 
to the temperature of the fresh air so that a mass of the transferred flow of the hot exhaust gas is 
at least equal to that of the fresh air at the minimum speed used Nmin in order to depollute down 
to the minimum speed Nmin. 

12. (currently amended) A 4-stroke reciprocating engine operating between a minimum 
speed of rotation Nmin and a maximum speed Nmax comprising: 

a turbocharging unit comprisingw hieh: 

• a compressor which supplies an intake manifold of the engine with compressed air via a 
cooler; 

• a turbine which is supplied with a hot exhaust gas by an exhaust manifold of the engine at an 
exhaust temperature , the turbine defining an exhaust outlet section Sd offered to said hot 
exhaust gas ; and 
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an EGR bypass provided between the intake manifold and the exhaust manifold which 
EGR bypass is dimensioned to transfer a flow of gas between the intake manifold and the outlet 
manifold without substantial loss of pressure, 

such that has-a turbine inlet pressure is maintained substantially equal to a 
compressor discharge pressure; 

such tha t wh e rein , at constant air temperature and with a fix e d g e om e try constant 
value of the exhaust outlet section Sd , the turbocharging unit delivers a substantially constant 
volume of cooled air Vc when the compressor discharge pressure varies, wh e rein the constant 
volume of cooled air Vc is- being substantially proportional to an-the exhaust outlet section Sd 
offered to the hot exhaust gas, 

wh e r e in th e turbin e inl e t pressure is maintain e d substantially e qual to the compressor 
discharg e pr e ssur e by an EGR bypass provided b e tw e en th e intake manifold and th e e xhaust 
manifold which EGR bypass is dim e nsion e d to transf e r a flow of the hot e xhaust gas to th e 
intak e manifold without substantial loss of pr e ssure, 

wherein the exhaust outlet section Sd is selected such that t ho constant volum e of cool e d 
air Vc is l e ss than a volum e drawn in by the engin e at th e maximum speed Nmax , 

s uch that at a turbocharging adaptation speed Na, the volume drawn in by the engine 
is equal to the constant volume Vc, 

such that below the turbocharging adaptation speed Na, the volume drawn in by the 
engine is less than the constant volume of cooled air Vc, and a flow of the cooled air is deflected 
toward the turbocharging unit through the EGR bypass, and 

such that above the turbocharging adaptation speed N a and including the maximum 
speed Nmax , the volume drawn in by the engine is more than the constant volume of cooled air 
Vc, and a flow of exhaust gas is drawn in by the engine through the EGR bypass, 

wherein the turbocharging unit has a low-pressure LP turbocharger having an LP turbine 
and an LP compressor, and a high-pressure HP turbocharge r having an HP turbine and an HP 
compressor , the LP and HP compressors of which working in series,, 

wherein wkh-an-the exhaust outlet section Sd whieh- offered to the hot exhaust gases is 
adjustable between a minimum Sd min and a maximum Sd max by one or a combination of the 
following: 
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- adjustment of a variable section of a gas distributor of the turbocharg e rs turbines , 

- opening of a bypass between an inlet and an outlet of the turbines turbocharg e rs , and 

- passage from a series configuration to a parallel configuration of the 
turbines turbocharg e rs , 

the turbocharging adaptation speed Na thus being adjustable, in a continuous or discontinuous 
manner, between two values Na min and Na max. 

13. (currently amended) A 4-stroke reciprocating engine as claimed in Claim 12, wherein the 
minimum exhaust outlet section Sd min offered to the gases is formed by the two turbocharg e rs 
turbines mounted in series , with variable distributors being at maximum closure. 

14. (currently amended) A 4-stroke reciprocating engine as claimed in Claim 43-12, which 
op e rat e s on a 4 stroke cycl e with a fix e d timing of associat e d valv e s wherein the minimum 
exhaust outlet section Sd min offered to the hot exhaust gas is formed by the two turbines with 
fixed distributors mounted in series, waste gates of the turbines being in a closed position . 

15. (currently amended) A 4-stroke reciprocating engine as claimed in Claim 12, 
wherein the maximum exhaust outlet section Sd max offered to the gases is formed by 

the two turbocharg e rs turbines which have fixed distributors mounted in parallel, and 

wherein, in order to pass the turbines t urbocharg e rs from the series configuration to the 
parallel configuration, the following manoeuvres are carried out successively: 

- progressive partial opening of an HP waste gate between the inlet and the outlet of 
the HP turbine turbocharg e r , 

- progressive and simultaneous partial opening of the HP waste gate and an LP waste 
gate^ between the inlet and the outlet of the LP turbine t urbocharg e r , and 

- simultaneously and rapidly: total opening of the HP waste gate, total closure of the 
LP waste gate, and putting the outlet of the HP turbine turbocharg e r into communication with the 
outlet of the LP turbine turbocharg e r . 

16. (currently amended) A 4-stroke r eciprocating engine as claimed in Claim 4412, 



2 1 4LT:20 1 67:36063 : 1 [ALEXANDRIA 



7 



SN 10/808,609 



CLAIMS LISTING 



Responsive to 
Action of 3/3/2006 



wherein the maximum outlet section Sd max offered to the gases is formed by the LP 
turbine turbocharger with fixed distributor and the HP turbine turbocharg o rs with variable 
distributor mounted in parallel, the-an HP variable distributor being fully open, and 

wherein, in order to pass the turbines turbocharg e rs from the series configuration to the 
parallel configuration, the following manoeuvres are carried out successively: 
progressive opening of a distributor of the HP turbine turbocharg e r , 
progressive partial opening of an LP waste gate, 

simultaneously and rapidly: total opening of the LP waste gate and putting the outlet 
of the HP turbine turbocharg e r into communication with the outlet of the LP turbine t urbocharg e r . 

17. (currently amended) A m e thod of op e rating a 1 -stroke reciprocating engine as claimed in 
claim 12, wherein the engin e is op e rating b e tw ee n a minimum sp ee d of rotation Nmin and a 
maximum spe e d Nmax and comprises: 

a turbocharging unit which: 
• suppli e s an intak e manifold of th e e ngin e with compr e ss e d air via a cool e r; 
•is suppli e d with a hot e xhaust gas by an e xhaust manifold of the e ngin e at an e xhaust 
t e mp e ratur e ; and 

• has a turbin e inl e t pr e ssur e substantially e qual to a compr e ssor discharg e pr e ssur e ; 

wh e rein, at constant air temperatur e and with a fixed geometry, th e turbocharging unit 
d e liv e rs a substantially constant volum e of cool e d air Vc wh e n the compr e ssor discharg e 
pr e ssur e vari e s, 

wher e in the constant volume of cool e d air Vc is substantially proportional to an exhaust 
outl e t s e ction Sd off e r e d to th e hot exhaust gas, 

wher e in th e turbin e inlet pressur e is maintained substantially e qual to th e compr e ssor 
discharg e pr e ssur e by an EGR bypass provid e d b e tw ee n the intake manifold and th e e xhaust 
manifold which EGR bypass is dimensioned to transfer a flow of the hot exhaust gas to the 
intak e manifold without substantial loss of pr e ssur e , 

wher e in th e constant volume of cool e d air Vc is l e ss than a volume drawn in by the 
e ngin e at th e maximum sp ee d Nmax, 
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such that at a turbocharging adaptation sp e ed No, th e volum e drawn in by th e e ngin e 
is e qual to the constant volume Vc, 

such that bolow th e turbocharging adaptation sp ee d Na, th e volum e drawn in by th e 
e ngin e is loss than the constant volume of cooled air Vc, and a flow of th e cooled air is d e fl e ct e d 
toward th e turbocharging unit through th e EGR bypass, and 

such that above the turbocharging adaptation spe e d Na, th e volume drawn in by th e 
engin e is more than the constant volum e of cooled air Vc, and a flow of e xhaust gas is drawn in 
by th e e ngin e through the EGR bypass, and 

wherein the EGR bypass has an EGR valve to increase the turbine inlet pressure above 
the compressor discharge pressure; and 

wherein the method of operating includes, in order to limit a frequency of changing a 
configuration, immobilizing of the fixed geom e trv maintaining the turbines in series 
configuration for a type of driving which implements a limited power range, and crossing p ower 
thresholds corresponding to eaeh -this configuration arc cross e d for manoeuvres of short duration 
and wh e r e in th e m e thod of op e rating furth e r includes crossing of th e powder thr e sholds by closure 
of the EGR valve. 

18. (currently amended) A method of operating a 4 -stroke reciprocating engine as claimed in 
claim 15, wher e in the e ngine is operating betw ee n a minimum speed of rotation Nmin and a 
maximum sp ee d Nmax and compris e s: 

a turbocharging unit which: 
• suppli e s an intak e manifold of the engin e with compr e ss e d air via a cool e r; 
• is supplied with a hot exhaust gas by an exhaust manifold of th e e ngin e at an e xhaust 
temperatur e ; and 

• has a turbine inl e t pr e ssur e substantially e qual to a compressor discharge pr e ssur e ; 

wh e r e in, at constant air t e mp e ratur e and with a fix e d g e om e try, th e turbocharging unit 
d e liv e rs a substantially constant volum e of cooled air Vc when th e compr e ssor discharge 
pressur e vari e s, 

wher e in th e constant volum e of cooled air Vc is substantially proportional to an exhaust 
outl e t s e ction Sd offered to th e hot exhaust gas, 
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wh e r e in th e turbin e inlet pr e ssur e is maintained substantially equal to th e compr e ssor 
discharg e pressur e by an EGR bypass provided betw ee n the intak e manifold and th e e xhaust 
manifold which EGR bypass is dim e nsion e d to transfer a flow of th e hot e xhaust gas to the 
intak e manifold without substantial loss of pressur e , 

wherein th e constant volume of cooled air Vc is less than a volum e drawn in by th e 
e ngin e at the maximum speed Nmax, 

such that at a turbocharging adaptation speed Na, the volum e drawn in by the engine 
is e qual to the constant volume Vc, 

such that below th e turbocharging adaptation sp ee d Na, th e volum e drawn in by the 
e ngin e is l e ss than the constant volum e of cool e d air Vc, and a flow of th e cool e d air is d e flect e d 
toward the turbocharging unit through th e EGR bypass, and 

such that abov e th e turbocharging adaptation sp ee d Na, th e volum e drawn in by th e 
engin e is mor e than th e constant volum e of cool e d air Vc, and a flow of e xhaust gas is drawn in 
by th e e ngin e through th e EGR bypass, and 

wherein the turbocharging unit compris e s on e or two wast e gat e s, each an inl e t and an 
outl e t of a turbocharg e r; and 

wherei n the m e thod of operating includ e s , in order to limit a frequency of changing a 
configuration, the turbines are maintained in a series configuration immobilizing of th e fix e d 
g e om e try for a type of driving which implements a limited power range, and crossing p ower 
thresholds corresponding to eaeh -this configuration ar e crossed for manoeuvres of short duration^ 
and wh e r e in th e m e thod of operating further includ e s crossing of th e thr e sholds by opening of 
one or twe both of the waste gates. 

1 9. (currently amended) A method of operating a 4-stroke reciprocating engine as claimed in 
Claim 18, 

wherein, the EGR bypass has an EGR valve to increase the turbine inlet pressure above 
the compressor discharge pressure, and 

the method includes crossing of the power thresholds by closure of the EGR valve ? and 
by opening of one or twe -both of the waste gates. 



2 14LT:20 1 67:36063 : 1 : ALEXANDRIA 



10 



SN 10/808,609 



CLAIMS LISTING 



Responsive to 
Action of 3/3/2006 



20. (currently amended) A 4-stroke reciprocating engine as claimed in Claim 15, wherein the 
LP waste gate has a second seat in order simultaneously to effect a closure of the LP 
turbocharg e r turbine inlet/outlet bypass and putting the HP turbine turbocharg e r outlet into 
communication with the LP turbine outlet. 

21 . (currently amended) A 4-stroke reciprocating engine as claimed in Claim 15, wherein the 
two waste gates are concentric and have stops such that simultaneous movements thereof are 
actuated by one and communicated to the other by the stops. 

22. (currently amended) A 4-stroke reciprocating engine as claimed in Claim 13 wherein the 
maximum exhaust outlet section Sd max is formed by two turbines with fully open variable 
distributors mounted in series, and wherein the distributors are opened simultaneously in order to 
maintain the intake pressure at a maximum desired value thereof on a full load curve. 

23. (currently amended) A 4-stroke reciprocating engine as claimed in Claim 
wherein a timing of engine valves is controlled to displace a closure of an associated 

cylinder between the vicinity of the BDC and the mid-stroke of an associated piston, 

wherein the maximum exhaust outlet section Sd is formed by the HP turbine t urbocharger 

in series configuration; and 

wherein the turbines turbocharg e rs are dimensioned to permit the compressors thereof to 

reach maximum pressure ratios thereof simultaneously. 

24. (currently amended) A method of operating a 4-stroke reciprocating engine as claimed in 
Claim 23, wherein a full load curve as a function of the speed is operated as follows: 

from Nmin to 2 Nmin, an intake closure FA passes from the BDC to approximately 90 
degrees of a crankshaft after the BDC to maintain a cycle pressure below a desired value thereof, 
and 

a distributor or an HP waste gate is closed; 

from 2 Nmin to approximately 3 Nmin, the HP distributor or the HP waste gate is open to 
maintain an intake pressure at a maximum desired value thereof, and 
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the intake closure FA is maintained at 90 degrees of the crankshaft after the BDC; and 
from 3 Nmin to Nmax, a global flow rate of fuel is kept constant to maintain the intake 

pressure at a limiting value thereof, and 

at partial load, a timing of intake closure FA is controlled according to a map stored in an 

engine control computer. 

25.-28. (canceled) 

29. (currently amended) A method of operating a 4-stroke reciprocating engine as claimed in 
Claim 6, wherein the exhaust outlet section Sd is selectively variable and is controlled : 

at full load^ the fixed geom e try is s e l e ctiv e ly variabl e and is controll e d to maintain a 
parameter at a limiting desired value thereof; and 

at partial load,, the variable g e om e try is controll e d to optimize depollution and/or 
performance according to a map stored in an engine control computer. 

30. (currently amended) A method of operating a 4-stroke reciprocating engine as claimed in 
Claim 7, wherein the exhaust outlet section Sd is selectively variable and is controlled : 

at full load^ the fix e d geom e try is s e l e ctively variabl e and is controll e d t o maintain a 
parameter at a limiting desired value thereof; and 

at partial load^ the variable g e ometry is controlled to optimize depollution and/or 
performance according to a map stored in an engine control computer. 

3 1 . (currently amended) A method of operating a 4-stroke r eciprocating engine as claimed in 
Claim 8, wherein the exhaust outlet section Sd is selectively variable and is controlled : 

at full load,, th e fixed g e ometry is s e lectiv e ly variabl e and is controll e d to maintain a 
parameter at a limiting desired value thereof; and 

at partial load a the variabl e geom e try is controll e d to optimize depollution and/or 
performance according to a map stored in an engine control computer. 
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32. (currently amended) A method of operating a 4-stroke reciprocating engine as claimed in 
Claim 9, wherein the exhaust outlet section Sd is selectively variable and is controlled : 

at full load A tho fix e d geometry is s e l e ctiv e ly variabl e and is controll e d to maintain a 
parameter at a limiting desired value thereof; and 

at partial load^ tho variabl e g e om e try is controll e d to optimize depollution and/or 
performance according to a map stored in an engine control computer. 

33. (currently amended) A method of operating a 4-stroke reciprocating engine as claimed in 
Claim 17, wherein the exhaust outlet section Sd is selectively variable and is controlled : 

at full load,, tho fix e d g e ometry is s e l e ctiv e ly variabl e and is controlled to maintain a 
parameter at a limiting desired value thereof; and 

at partial load a the variabl e g e om e try is controll e d to optimize depollution and/or 
performance according to a map stored in an engine control computer. 

34. (currently amended) A method of operating a 4-stroke reciprocating engine as claimed in 
Claim 18, wherein the exhaust outlet section Sd is selectively variable and is controlled : 

at full load,, th o fix e d geom e try is selectiv e ly variabl e and is controlled t o maintain a 
parameter at a limiting desired value thereof; and 

at partial load a th e variabl e geometry is controll e d so as t o optimize depollution and/or 
performance according to a map stored in an engine control computer. 

35. (currently amended) A method of operating a 4-stroke reciprocating engine as claimed in 
Claim 19, wherein the exhaust outlet section Sd is selectively variable and is controlled : 

at full load^ tho fixed geometry is sel e ctiv e ly variable and is controll e d to maintain a 
parameter at a limiting desired value thereof; and 

at partial load,, th o variabl e g e om e try is controlled t o optimize depollution and/or 
performance according to a map stored in an engine control computer. 

36. (currently amended) A method of operating a 4-stroke reciprocating engine as claimed in 
Claim 24, wherein the exhaust outlet section Sd is selectively variable and is controlled : 
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at full load^ th e fixed g e om e try is sel e ctively variabl e and is controlled to maintain a 
parameter at a limiting desired value thereof; and 

at partial load,, th e variable geom e try is controlled t o optimize depollution and/or 
performance according to a map stored in an engine control computer. 

37.-38. (canceled) 

39. (currently amended) A 4-stroke reciprocating engine operating between a minimum 
speed of rotation Nmin and a maximum speed Nmax comprising: 
a turbocharging unit comprising whieh: 

• a compressor which supplies an intake manifold of the engine with compressed air via a 
cooler; 

• a turbine which is supplied with a hot exhaust gas by an exhaust manifold of the engine at an 
exhaust temperature , the turbine defining an exhaust outlet section Sd offered to said hot 
exhaust gas ; and 

an EGR bypass provided between the intake manifold and the exhaust manifold which 
EGR bypass is dimensioned to transfer a flow of gas between the intake manifold and the outlet 
manifold without substantial loss of pressure, 

such that h as-a turbine inlet pressure is maintained substantially equal to a 
compressor discharge pressure; 

such that wher e in , at constant air temperature and with a constant value of the 
exhaust outlet section Sd fixed geom e try , the turbocharging unit delivers a substantially constant 
volume of cooled air Vc when the compressor discharge pressure varies, wh e r e in t he constant 
volume of cooled air Vc is- being substantially proportional to an exhaust outlet section Sd 
offered to the hot exhaust gas, 

wh e r e in th e turbin e inl e t pr e ssur e is maintained substantially e qual to th e compr e ssor 
discharg e pressur e by an EGR bypass provided b e twe e n th e intak e manifold and th e e xhaust 
manifold which EGR bypass is dimensioned to transf e r a flow of th e hot e xhaust gas to th e 
intak e manifold without substantial loss of pressur e , 
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wherein the exhaust outlet section Sd is selected such tha tt h e constant volume of cooled 
air Vc is l e ss than a volum e drawn in by th e engin e at the maximum spe e d Nmax , 

such that at a turbocharging adaptation speed Na, the volume drawn in by the engine 
is equal to the constant volume Vc, 

such that below the turbocharging adaptation speed Na 5 the volume drawn in by the 
engine is less than the constant volume of cooled air Vc, and a flow of the cooled air is deflected 
toward the turbocharging unit through the EGR bypass, and 

such that above the turbocharging adaptation speed N a and including the maximum 
speed Nmax , the volume drawn in by the engine is more than the constant volume of cooled air 
Vc, and a flow of exhaust gas is drawn in by the engine through the EGR bypass; and 

further including a flat cylinder head having intake pipes and bearing intake valves 
having faces on a chamber side which are coplanar with the cylinder head and substantially 
tangent to a cylinder, 

wherein an -each intake pipe or pip e s terminates(s) at an oblong nozzle defined by an 
upper half-cylinder resting on an upper edge of a conical seat and tangent to said seat along a 
generating line thereof situated in a plane substantially perpendicular to a plane passing through 
an axis of the conical seat and through an axis of the cylinder and through by a lower cylinder 
covering ahalf of a valve head of the intake valve opposite the generating line, 

wherein the nozzles are alse-oriented to create a tangential speed-flow in a same direction 
in the cylinder , and wh e r e in angl es of th e se ats ar e chosen to optimiz e stratification of a 
combustive charge passed into the cylinder by said nozzles when said nozzles are in an opened 
position . 

40. (currently amended) A 4-stroke reciprocating engine operating between a minimum 
speed of rotation Nmin and a maximum speed Nmax comprising: 

a turbocharging unit comprising whieh: 
• a compressor which supplies an intake manifold of the engine with compressed air via a 
cooler; 
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• a turbine which is supplied with a hot exhaust gas by an exhaust manifold of the engine at an 
exhaust temperature , the turbine defining an exhaust outlet section Sd offered to said hot 
exhaust gas ; and 

an EGR bypass provided between the intake manifold and the exhaust manifold which 
EGR bypass is dimensioned to transfer a flow of gas between the intake manifold and the outlet 
manifold without substantial loss of pressure, 

such that h as-a turbine inlet pressure is maintained substantially equal to a 
compressor discharge pressure s and 

such that wherek*, at constant air temperature and with a constant value of the 
exhaust outlet section Sd fix e d geometry , the turbocharging unit delivers a substantially constant 
volume of cooled air Vc when the compressor discharge pressure varies, wh e r e in t he constant 
volume of cooled air Vc is- being substantially proportional to an exhaust outlet section Sd 
offered to the hot exhaust gas, 

wh e r e in th e turbin e inlet pr e ssur e is maintain e d substantially e qual to the compr e ssor 
discharg e pr e ssur e by an EGR bypass provided betw ee n th e intak e manifold and th e e xhaust 
manifold which EGR bypass is dim e nsion e d to transf e r a flow of th e hot exhaust gas to th e 
intake manifold without substantial loss of pr e ssur e , 

wherein the exhaust outlet section Sd is selected such that the constant volum e of cool e d 
air Vc is less than a volum e drawn in by th e e ngin e at th e maximum sp ee d Nmax , 

such that at a turbocharging adaptation speed Na, the volume drawn in by the engine 
is equal to the constant volume Vc, 

s uch that below the turbocharging adaptation speed Na, the volume drawn in by the 
engine is less than the constant volume of cooled air Vc, and a flow of the cooled air is deflected 
toward the turbocharging unit through the EGR bypass, and 

such that above the turbocharging adaptation speed N a and including the maximum 
speed Nmax , the volume drawn in by the engine is more than the constant volume of cooled air 
Vc, and a flow of exhaust gas is drawn in by the engine through the EGR bypass; 

further including a flat cylinder head having intake pipes and bearing intake valves 
having faces on a chamber side which are coplanar with the cylinder head and substantially 
tangent to a cylinder, 
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wherein a conical sealing bearing surface of each intake valves is extended towards a 
piston by a cylindrical part having a h e ight slightly greater than a lift of the valves , 

wherein the conical seatfeg b e aring surfac e s of the -each intake valves isare disposed at a 
bottom of ^cylindrical recesses provided in a-the cylinder head in order to receive the cylindrical 
parts of the intake valves such that ajlat lower faces of the valves are-mn a plane of the cylinder 
head when the valve low e r fac e s rests on the associated seats thereof, a clearance between the 
recesses and the valves -cylindrical part being minimal, and 

wherein the -each recesses are-isjrovided in the cylinder head and does not go beyond the 
following boundaries: 

- two cylindrical portions coaxial with the cylinder conc e ntric with a bor e and tangent 
externally and internally to the cylindrical recess of each valve, and 

- a conical surface extending a half-seat of the valve delimited by a plane passing 
through an axis thereof and an axis of the cylinder; 

wherein the recesses are alse-oriented to create a tangential v e locity flow in a same 
directio n in the cylinder , and wherein an angl e of th e scats is chosen to optimiz e a stratification 
of a combustive charge passed into the cylinder by said nozzles when said nozzles are in an 
opened position . 

41 . (currently amended) A 4-stroke reciprocating engine as Claimed in Claim 39, including 
two diametrically opposed intake valves. 

42. (currently amended) A 4-stroke reciprocating engine as Claimed in Claim 40, including 
two diametrically opposed intake valves. 

43. -51. (canceled) 

52. (currently amended) A 4-stroke reciprocating engine as in claim 15, wherein the section 
of the HP waste gate fully opened is smaller than the section of the LP turbocharg e r turbine t o 
increase the gas flow through the HP turbine turbocharger in the parallel configuration. 
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53. (currently amended) A reciprocating engine including a flat cylinder head having intake 
pipes and bearing intake valves having faces on a chamber side which are coplanar with the 
cylinder head and substantially tangent to a cylinder, 

wherein an- each intake pipe or pipes terminates^) at an oblong nozzle defined by an upper 
half-cylinder resting on an upper edge of a conical seat and tangent to said seat along a 
generating line thereof situated in a plane substantially perpendicular to a plane passing through 
an axis of the conical seat and through an axis of the cylinder and through by a lower cylinder 
covering ajialf of a valve head of the intake valve opposite the generating line, 

wherein the nozzles are atee-oriented to create a tangential speed -flow in a same directionin 
the cylinder , and wh e r e in angl e s of th e s e ats ar e chosen to optimize stratification of a combustive 
charge passed into the cylinder by said nozzles when said nozzles are in an opened position . 

54. (currently amended) A reciprocating engine including a flat cylinder head having intake 
pipes and bearing intake valves having faces on a chamber side which are coplanar with the 
cylinder head and substantially tangent to a cylinder, 

wherein a conical sealing bearing surface of each intake valves is extended towards a piston 
by a cylindrical part having a h e ight slightly great e r than a lift of th e valv e s , 

wherein the conical seatling b e aring surfaces of each intake fee-valves afe-is_disposed at a 
bottom of ^cylindrical recesses provided in a-the cylinder head in order to receive the cylindrical 
parts of the intake valves such that flat lower faces of the valves are-is_in a plane of the cylinder 
head when the low e r fac e s valve rests on the associated seats thereof, a clearance between the 
recesses and the valves- cylindrical part being minimal, and 

wherein the -each recesses are-is_provided in the cylinder head and does not go beyond the 
following boundaries: 

- two cylindrical portions coaxial with the cylinder conc e ntric with a bor e and tangent 
externally and internally to the cylindrical recess of each valve, and 

- a conical surface extending a half-seat of the valve delimited by a plane passing through 
an axis thereof and an axis of the cylinder; 

wherein the recesses are alse-oriented to create a tangential v e locity flow in a same direction 
in the cylinder , and wher e in an angl e of the seats is chos e n to optimiz e a stratification of a 
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combustive charge passed into the cylinder bv said nozzles when said nozzles are in an opened 
position . 

55. (canceled) 

56. (new) A reciprocating engine as claimed in claim 40, wherein the cylindrical part of each 
intake valve has a height slightly greater than a lift of said valve. 

57. (new) A reciprocating engine as claimed in claim 54, wherein the cylindrical part of each 
intake valve has a height slightly greater than a lift of said valve. 

58. (new) A reciprocating engine including a cylinder, a cylinder head having intake pipes, 
and intake valves to selectively open or close an end of each intake pipe, wherein the cylinder 
head is adapted to accommodate the valve head of each valve such that at least at the beginning 
of the opening of each valve a flow opening is created between the valve head and the end of the 
pipe only in an angular sector about the axis of the valve, the angular sector of the intake valve 
being oriented relative to the cylinder to impart a tangential flow to an incoming gas about the 
axis of the cylinder. 

59. (new) A reciprocating engine as claimed in claim 39, wherein an angle of the seats is 
chosen to be between 90-120° to optimize a stratification of the combustive charge. 

60. (new) A reciprocating engine as claimed in claim 40, wherein an angle of the seats is 
chosen to be between 90-120° to optimize a stratification of the combustive charge. 

61 . (new) A reciprocating engine as claimed in claim 53, wherein an angle of the seats is 
chosen to be between 90-120° to optimize a stratification of the combustive charge. 

62. (new) A reciprocating engine as claimed in claim 54, wherein an angle of the seats is 
chosen to be between 90-120° to optimize a stratification of the combustive charge. 
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